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A method and an apparatus for the manufacture of concrete pipes 

The invention relates to a method for the manufacture of concrete pipes as 
described in the introductory portion of claim 1 . 

5 

The invention also relates to an apparatus for the manufacture of concrete 
pipes as described in the introductory portion of claim 9. 

Concrete pipes, which are normally used for the discharge of wastewater 
10 via sewers as well as for the discharge of rainwater, are generally manu- 
factured such that the pipe exclusively consists of the base concrete which 
is used for the casting of the pipe. 

Since the development within the field of environment and wastewater has 
1 5 involved separation of wastewater and rainwater so that the rainwater by- 
passes the cleaning systems in separate conduits to reduce the load on the 
wastewater cleaning systems, a concentration of the wastewater occurs at 
the same time, which means that the wastewater is even more corrosive for 
the concrete pipes than before. 

20 

To prevent the corrosive wastewater from attacking the concrete pipes, it 
has e.g. been attempted to line the pipes with another material than con- 
crete for the manufacture of what is called lined pipes. Such a lining may be 
carried out in several different ways, but generally it is done in that the lin- 
25 ing is placed on the core in the mould, following which the concrete pipe is 
cast and removed from the mould in a conventional manner, which means 
that the cast pipe and the outer form are lifted off the core, and the outer 
form is lifted off the pipe. 

30 In addition to increased manufacturing costs and problems of density when 
joining the pipes to a conduit, this also involves a reduction of the capacity 
in the manufacture of such pipes. 
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US 5,051,223 discloses another method of manufacturing corrosion resis- 
tant concrete pipes. Here, use is made of a radial pressing head which is 
basically composed of a plurality of oppositely running rolls which form the 
5 internal part of a concrete pipe. The external part is formed in an ordinary 
manner by means of an outer form. 

Concrete is poured into the mould, while the radial pressing head is run up 
through the vertically positioned outer form. When the radial pressing head 

10 with its oppositely running rolls runs up through the outer form, these oppo- 
sitely running rolls form the inner surface of the pipe. A smoothing device is 
provided at a fixed distance after the oppositely running rolls, seen in the 
direction of travel of the radial pressing head, in which smoothing device an 
impregnation liquid is supplied to the internal surface of the concrete pipe. 

15 This impregnation liquid is supplied while the concrete is still wet, whereby 
the impregnation liquid in the following smoothing permeates about 10 mm 
into the inner surface of the pipe wall. This subsequent smoothing, also 
called polishing, takes place after the pipe has been formed. 

20 Today, however, a large number of concrete pipes is manufactured ac- 
cording to a different method, viz. by the so-called vibration method. For 
this manufacturing method, it is not possible to use the above-mentioned 
known technique for the manufacture of e.g. corrosion resistant concrete 
pipes. 

25 

In the manufacture of concrete pipes according to the vibration casting 
method, the technique may again be divided into two methods, viz. the 
method with a rising core and the method with a fixed core. 

30 In the rising core method, as shown e.g. in European Patent No. 0 674 573 
B, the casting machine comprises a casting mould which basically consists 
of an outer formwork in the form of an outer form, an inner formwork in the 
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form of a core, a bottom formwork in the form of a bottom ring and a feed 
system. In addition, there is profile ring for the forming of the spigot end of 
the pipe, defining the upward boundary of the casting mould. 

5 In the making of the pipe, vibration is applied via vibration means which 
may be arranged in the core, on the outer form or as table vibration, where 
core or outer form stands on a vibrating table. 

In the manufacture of a pipe according to the rising core method, the cast- 
10 ing process basically takes place in that the core is moved up through the 
bottom ring, following which it is stopped, the core being present at a cer- 
tain height in the mould. Then, concrete is poured into the mould from its 
upper part. Subsequently, the core is moved continuously up through the 
mould while concrete is being filled into the mould. The concrete is distrib- 
15 uted and compacted during the process by a rotor arranged on the top of 
the core, while the concrete is vibrated under the action of a strong vibrator, 
normally arranged centrally in the core. A profile ring is arranged at the up- 
per end of the outer form, and when the mould is filled with concrete, this 
profile ring defines the upper boundary of the mould, together with the outer 
20 form and the core. When the mould has been filled with concrete, pressing 
is performed, and then the profile ring is rotated slightly to and fro in order 
to smooth the spigot end. One of the effects of this casting process is that it 
is ensured that the manufactured pipes have the same length. 

25 In the manufacture of pipes according to the fixed core method, the casting 
process basically takes place in that the core is fixedly positioned, and that 
an outer form having a bottom ring clamped thereto is arranged over the 
core. The concrete is then poured down into the mould from above, while 
vibration is applied to the mould. When the mould has been filled, a profile 

30 ring is moved down at the top of the mould, and thereby the spigot end of 
the pipe is formed. Then the core is removed from the mould by means of a 
crane or similar lifting tool which positions pipe, bottom ring and outer form 
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for setting at a suitable location, where the outer form is loosened from the 
bottom ring and the crane lifts the outer form off and away. 

Accordingly, the object of the invention is to provide a method of manufac- 
5 turing concrete pipes with an inner surface, where the properties are im- 
proved with respect to surface quality, e.g. in that the inner surface inter alia 
exhibits a greater corrosion resistance, better flow properties and more at- 
tractive surface structure. 

10 A further object of the invention is to provide an apparatus for the manu- 
facture of such pipes. 

The method of the invention, as described in claim 1 , ensures that when the 
pipe itself has been formed, a further layer of greater density in structure is 

15 applied to the inner side of the pipe through the inner mould part, the so- 
called core, via nozzles or gaps, while the mould and thereby the concrete 
are vibrated. Vibration of the mould keeps in it in a form of fluid phase. 
When the concrete is maintained in such a fluid phase during the feeding of 
material of greater density in structure, the effect is achieved that the two 

20 materials merge to a mutually denser structure, thereby providing a tighter 
bond between the two materials. 

Claim 2 describes an advantageous way of feeding the material of greater 
density in structure, viz. by feeding the further material through the inner 
25 mould part, the core, while it is displaced into the outer mould part, feed 
openings being provided in the core along its circumference at the upper 
end of the core for the supply of the further material. 

Claim 3 describes a method, where the applicator in the apparatus is 
30 formed by a core which is rotated after the forming of the pipe, a further 
layer being applied internally to the pipe from one or more rows of nozzles. 
In this case, the apparatus for the performance of the method is preferably 
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of the fixed core type. 

Claim 4 describes a method, where the applicator for the application of the 
inner layer is formed by the rotor, which is also used for forming the pipe 
5 beforehand. At its lower part, the rotor is provided with one or more supply 
openings for the further material. 

Claim 5 describes a method, where the inner layer is applied to a top and/or 
bottom ring before these are applied to the other mould parts. This ensures 
10 that the parts of the finished concrete pipe which will constitute the parts to 
be joined in the laying of a pipeline, also have a surface of greater density 
than the outer surface of the concrete pipe. 

Claim 6 describes a similar method, but where the further layer is applied to 
1 5 the bottom and/or top ring after the bottom and/or top ring has been con- 
nected with the other mould parts, and before the mould is filled with con- 
crete. 

Claim 7 describes an embodiment of the method, where the spigot end of 
20 the pipe is provided with the further material to form the inner layer of 
greater density in structure. 

Claim 8 states that the further material may be fed in the form of paste, 
powder or liquid. 

25 

Claim 9 defines an apparatus for the performance of the method, where the 
core, according to the rising core principle, constitutes the applicator. The 
further material is fed through one or more annular grooves, said grooves 
extending along the circumference of the core and being arranged at the 
30 front end of the core seen in the direction of travel of the core. 

Claim 10 likewise defines an apparatus with an applicator for a core ac- 
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cording to the rising core principle, where the annular groove or grooves 
are formed with a plurality of nozzles or gaps for the supply of the further 
material. 

5 Claim 1 1 defines an apparatus with an applicator according to the fixed 
core principle, where the core is rotated after or during the forming of the 
pipe. The core is provided with one or more grooves which extend in the 
longitudinal direction of the core, said groove or grooves extending in the 
entire effective length of the core. The further material is fed though the 

10 groove or grooves adapted for the purpose, while the core is rotated about 
its longitudinal axis. The core is rotated at least so much that the entire in- 
ner surface of the pipe is covered by the further material. 

Claim 12 defines an apparatus as described in claim 11, but where the 
1 5 groove or grooves extend as straight grooves in the longitudinal direction of 
the core. 

Claim 13 defines an apparatus as described in claim 11, but where the 
groove or grooves extend in a form of a spiral along the surface of the core 
20 in the longitudinal direction. 

Claims 14 and 15 define an apparatus where the applicator is placed on a 
rotor in the lower part thereof, so that the further material is fed to the inner 
surface of the pipe by means of a plurality of nozzles or gaps, just after the 
25 pipe itself has been formed. 

The further material is preferably fed under pressure and while mould 
and/or pipe are vibrated. The pressure may be provided by the supply of 
the further material, or may optionally be applied by an expedient configu- 
30 ration of the core in connection with the provided gap or gaps in the surface 
of the core. 
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The invention will be described more fully below with reference to the 
drawing, where 

fig. 1 shows an apparatus for the casting of concrete pipes with an 
inner layer of greater density in structure, where the applicator 
is formed by a longitudinal gap in the core, 

fig. 2 shows an apparatus for the casting of concrete pipes with an 
inner layer of greater density in structure, where the applicator 
in the core is formed by a longitudinal gap with a plurality of 
nozzles, 

fig. 3 shows an apparatus for the casting of concrete pipes with an 
inner layer of greater density in structure, where the applicator 
is formed by a gap twisted along the surface of the core with a 
plurality of nozzles in the gap, 

fig. 4 shows an apparatus for the casting of concrete pipes with an 
inner layer of greater density in structure, where the applicator 
is formed by the lower part of the rotor, 

fig. 5 shows an apparatus for the casting of concrete pipes with an 
inner layer of greater density in structure, where the applicator 
in the core is formed by a gap which extends along the cir- 
cumference, and which is present in the upper end of the 
core, and 

fig. 6 shows an apparatus for the casting of concrete pipes with an 
inner layer of greater density in structure, where the applicator 
in the core is formed by a gap which extends along the cir- 
cumference, and which has a plurality of nozzles therein and 
is present at the upper end of the core. 
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Now, preferred embodiments of the invention will be described, where use 
is made of a casting mould 1 for the casting of a concrete pipe 2, said 
casting mould 1 comprising an outer formwork in the form of an outer form 
5 3, an inner formwork in the form of a core 4, a bottom formwork in the form 
of a bottom ring 5, a top formwork in the form of a profile ring or top ring 6 
for forming the spigot end 7 of the pipe 2, and a feed system 8 for the 
supply of concrete 9. Vibration is applied in connection with the casting 
mould. This is done in a preferred embodiment by means of a vibrator 12 
10 preferably arranged in the core 4. The vibration may be applied from an 
external source of vibration and optionally from a vibration table. 

When a pipe 2 is to be cast by means of the rising core principle, this 
roughly takes place in that concrete 9 is poured via the feed system 8 into 
the mould 1 , where the outer form 3 rests on the bottom ring 5 which stands 
on a substrate 13. The rotor 10 is rotated about a longitudinal axis which 
extends through the centre of the core 4. When rotating, the rotor 10 
presses the concrete against the inner side of the outer form 3, whereby the 
pipe 2 is formed, while the core 4 moves - rises - into the outer form 3. The 
vibration from the vibrator 12 contributes to making the concrete 9 more 
uniform and dense. The length of the pipe 2 is determined by the position of 
the profile ring 6 in the outer form 3, and when the rotor 10 passes through 
the profile ring 6, it simultaneously casts the spigot end 7 of the pipe 2, 
which ensures that the pipes 2 have a uniform length. The surface of the 
spigot end 7 is finished in that the profile ring/top ring 6 is rotated and 
pressed on to the spigot end 7 of the pipe 2, said spigot end 7 being 
smoothed hereby. 

A pipe may also be cast according to a fixed core principle. This principles 
30 differs from the rising core principle in that the core has been placed in the 
mould in advance and is not movable in its longitudinal direction. When the 
concrete is poured into the mould by generally used distribution means, 


15 


20 
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said mould consisting of core, outer form, bottom ring and top ring, vibration 
is applied from a vibrator, which is preferably arranged in the core, but may 
also be applied from an external vibrator or optionally from a vibration table. 

5 According to the invention, a plurality of nozzles and/or gaps 14 are pro- 
vided on the core 4, in case of the rising core as well as the fixed core, to 
supply a further material, so that the further material is supplied to the inter- 
nal or inner surface of the concrete pipe 2 just formed. 

To ensure that the spigot end 7 and the socket 15 of the pipe 2 are also 
provided with a further material, the further material may be supplied to 
both the profile ring 6 and the bottom ring 5 before they are applied to the 
outer form 3. This may be done by supplying the further material by supply 
means from the core 4, from the outer form 3 or optionally by precoating the 
profile ring 6 and/or the bottom ring 5. The supply of the further material to 
the spigot end 7 may also take place in that the profile ring 6 is lifted and 
then the further material is filled by supply means over the spigot end 7 of 
the pipe 2, following which the profile ring 6 is lowered or pressed down 
over the spigot end 7 during simultaneous or during immediately following 
vibration. 

In a preferred embodiment of the arrangement of nozzles and/or gaps 14 
on the core, as shown in figures 1 and 2, nozzles and/or gaps 14 are ar- 
ranged in the longitudinal direction of the core 4, and the further material is 
25 fed to the pipe 2 by rotation of the core 4 about its longitudinal axis. 

In another preferred embodiment of the arrangement of nozzles and/or 
gaps 14 on the core 4, as shown in figure 3, nozzles and/or gaps 14 are 
arranged in a groove which is twisted like a form of a spiral or threads in the 
30 longitudinal direction of the core 4. Here, too, the further material is fed to 
the inner surface of the pipe by rotation of the core 4 about its longitudinal 
axis. In this case, the rotation may optionally be supplemented by a move- 
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ment in the longitudinal direction. 

The embodiments of the arrangement of nozzles and/or gaps on the core 4 
according to figures 1, 2, and 3 may advantageously also be used in the 
5 supply of the further material with the fixed core casting principle. In this 
case, the core will then be positioned in the casting mould, and after the 
mould has been filled with concrete 9, the core 4 will be rotated about its 
own longitudinal axis either during vibration or during immediately following 
vibration, while the further material is supplied through the nozzles and/or 
1 0 gaps arranged in the core 4. 

The core is rotated such that the row or rows of nozzles supplying the fur- 
ther material to the pipe are moved precisely so far that the supplied mate- 
rial covers the entire inner side of the pipe. 

15 

In a third preferred embodiment of the arrangement of nozzles and/or gaps 
14, as shown in figure 4, these are placed on the rotor 10 on the lower end 
thereof, so that the supply of the further material takes place during the ro- 
tation of the rotor 10. The rotor 10 is provided with suitable means (not 
20 shown) for providing a plurality of nozzles and/or gaps with the further ma- 
terial which is to be applied to the inner surface of the pipe 2. The supply 
may take place through channels formed in the blades 1 1 of the rotor 10, or 
through supply channels extending from an area near the centre of the rotor 
10 to an area near the circumference of the rotor 10. 

25 

In a fourth preferred embodiment of the arrangement of nozzles and/or 
gaps 14, as shown in figures 5 and 6, these nozzles and/or gaps are ar- 
ranged in an annular groove 14 which extends along the circumference of 
the core 4. The annular groove 14 is preferably arranged at the front end of 
30 the core 4 in the direction of travel of the core 4. In case that it is not pos- 
sible to move sufficient material through this one annular groove 14, several 
annular grooves may be arranged in the immediate vicinity of the first an- 
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nular groove 14. 

Supply of the further material during or during immediately following vibra- 
tion provides the effect that the further material is joined with the concrete in 
5 such a manner that a form of diffusion of the two materials into each other 
occurs, so that a type of sliding transition from the concrete and out into the 
further material takes place. 

This ensures a strong bond between the joined materials. 

10 

When a pipe has been cast, it is removed from the mould in the usual man- 
ner, which means that with the rising core principle the core is moved down 
to the starting position, the profile ring at the top of the pipe and the outer 
form are removed so that the pipe stands on the bottom ring ready for 
15 transport to a setting area or the like. Here, it may be decided to allow the 
profile ring to remain on the top of the pipe during the finish-setting to 
achieve even better tolerances on the spigot end of the pipe. This, how- 
ever, will require use of more profile rings. 

20 When removing the pipe from the mould with the fixed core principle, pipe, 
bottom ring and outer form are lifted off the core by means of a crane and 
are placed on setting location adapted for the purpose. At the setting loca- 
tion, the outer form is loosened from the bottom ring, and the outer form is 
lifted off the pipe by a crane or the like. 

25 

In an optional further embodiment, it is conceivable that the further material 
is supplied only to a portion of the circumference of the pipe, so that the 
further material just covers the inner part of the pipe, which will face down- 
wards when the pipe is positioned substantially horizontally with the inclina- 
30 tion required for the flow of water, wastewater or the like. In the rising core 
embodiment, this may optionally be done by blocking the part of the gap or 
the nozzles which is not to receive any further layer. In the fixed core em- 
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bodiment, it is sufficient to rotate the core just one half of a rotation or as far 
as is found necessary. In the embodiment where the applicator is formed by 
the rotor, the supply to the nozzles may be blocked in a controlled manner, 
so that the further material is just fed through the nozzles when the nozzles 
5 are at the area to which the further material is to be supplied. 
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1 . A method for the manufacture of concrete pipes comprising an outer 
layer, said outer layer forming the pipe itself, as well as an inner layer of 

5 greater density in surface structure, said inner layer being supplied by an 
applicator in a mould comprising inner as well as outer mould parts, 
characterized in that the applicator is formed by an inner mould part 
or core (4) or by an applicator unit in direct connection with the core, said 
applicator supplying the inner layer during simultaneous or during immedi- 
1 0 ately following vibration. 

2. A method according to claim 1, characterized in that the inner 
layer is applied during movement of the inner mould part or core (4) in its 
longitudinal direction, said core (4) being formed with one or more supply 

15 openings (14) along the circumference of the core (4) at the upper end of 
the core (4) for the supply of a further material. 

3. A method according to claim 1,characterizedin that the inner 
layer is applied when the outer pipe (2) is formed in that the core (4) is ro- 

20 tated and a further material is applied through one or more supply openings 
(14), which essentially extend in the longitudinal direction of the core (4). 

4. A method according to claim 1, characterized in that the inner 
layer is applied by an applicator in the form of a rotor (10) for the forming of 

25 a concrete pipe (2), in which rotor one or more supply openings (14) are 
provided in the part of the rotor (10) which faces away from the direction of 
travel of the rotor (10). 

5. A method according to claims 1-4, characterized in that the inner 
30 layer is applied to a bottom ring (5) and/or a top ring (6) before said ring or 

rings are applied to the other mould parts. 
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6. A method according to claims 1-4, characterized in that the inner 
layer is applied to a bottom ring (5) and/or a top ring (6) when said ring or 
rings have been connected with the other mould parts and before the mould 
is filled with concrete (9). 

5 

7. A method according to claims 1-4, characterized in that the 
spigot end (7) of the pipe is provided with the inner layer in that a top ring or 
a profile ring (6) is lifted, the further material is filled over the spigot end (7) 
of the pipe (2), and then the profile ring (6) is lowered/pressed down over 

10 the spigot end (7) during simultaneous or during immediately following vi- 
bration. 

8. A method according to claims 1-7, characterized in that the fur- 
ther material may be in the form of a paste, powder or liquid. 

15 

9. An apparatus for the manufacture of concrete pipes by the method ac- 
cording to claim 1 or 2, characterized in that the applicator is formed 
by a core (4) which is intended to be moved in its longitudinal direction into 
the outer form (3), an upper end of said core (4) being provided with one or 

20 more annular grooves (14) for the supply of a further material. 

10. An apparatus for the manufacture of concrete pipes by the method ac- 
cording to claim 1 or 2, characterized in that the applicator is formed 
by a core (4) which is intended to be moved in its longitudinal direction into 

25 the outer form (3), an upper end of said core (4) being provided with a 
plurality of nozzles or gaps arranged at a short distance from each other in 
one or more grooves (14) along the circumference of the core (4). 

1 1 . An apparatus for the manufacture of concrete pipes by the method ac- 
30 cording to claim 1 or 3, characterized in that the applicator is formed 

by a core (4) which is intended to be rotated during forming or is rotated at 
completed forming, and that the core (4) is provided with one or more 
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grooves (14), said grooves (14) being arranged such that they extend in the 
longitudinal direction of the core (4) in one or more rows. 


12. An apparatus according to claim 11 for the manufacture of concrete 
5 pipes by the method according to claim 1 or 3, character! zed in that 

the groove or grooves (14) extend in a straight line in the longitudinal direc- 
tion of the core (4). 

13. An apparatus according to claim 11 for the manufacture of concrete 
10 pipes by the method according to claim 1 or 3, characterized in that 

the groove or grooves (14) extend in a form of a spiral along the surface of 
the core (4) from one end of the core toward or to the other end of the core 
(4). 

15 14. An apparatus for the manufacture of concrete pipes by the method ac- 
cording to claim 1 or 4, characterized in that the rotor (10) is ar- 
ranged on the front of the core (4) relative to the direction of travel of the 
core (4) f and that the rotor (10) is provided with supply means (14) for the 
further material to be supplied to the inner surface of the pipe (2). 

20 

15. An apparatus according to claim 14 for the manufacture of concrete 
pipes by the method according to claim 1 or 4, characterized in that 
the supply means (14) provided on the rotor (10) are configured as nozzles 
and/or gaps. 


25 
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[Received by the International Bureau on 04 August 2004 (04.08-2004) ; 
original claims 9, 10, 14 and 15, amended ; remaining claims ; unchanged] 

6. A method according to claims 1-4, characterized in that the inner 
layer is applied to a bottom ring (5) and/or a top ring (6) when said ring or 
rings have been connected with the other mould parts and before the mould 
Is filled with concrete (9), 

5 

7. A method according to claims 1-4, characterized in that the 
spigot end (7) of the pipe is provided with the inner layer in that a top ring or 
a profile ring (6) is lifted, the further material is filled over the spigot end (7) 
of the pipe (2), and then the profile ring (6) is lowered/pressed down over 

10 the spigot end (7) during simultaneous or during immediately following vi- 
bration. 

8. A method according to claims 1-7, characterized in that the fur- 
ther material may be in the form of a paste, powder or liquid. 

15 

9. An apparatus for the manufacture of concrete pipes by the method ac- 
cording to claim 1 or 2, characterized in that the applicator is formed 
by a core (4) which is intended to be moved in its longitudinal direction into 
the outer form (3), an upper end of said core (4) being provided with one or 

20 more annular grooves (14) for the supply of a further material with a greater 
density to form an inner layer of greater density in the pipe structure. 

10. An apparatus for the manufacture of concrete pipes by the method ac- 
cording to claim 1 or 2, characterized in that the applicator Is formed 

25 by a core (4) which is intended to be moved in its longitudinal direction into 
the outer form (3), an upper end of said core (4) being provided with a 
plurality of nozzles or gaps arranged at a short distance from each other in 
one or more grooves (14) along the circumference of the core (4) for the 
supply of a further material with a greater density to form the inner layer of 

30 greater density in the pipe structure. 

11. An apparatus for the manufacture of concrete pipes by the method ac- 
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cording to claim 1 or 3, characterized In that the applicator is formed 
by a core (4) which is Intended to be rotated during forming or is rotated at 
completed forming, and that the core (4) is provided with one or more 
grooves (14) f said grooves (14) being arranged such that they extend in the 
5 longitudinal direction of the core (4) in one or more rows. 

12. An apparatus according to claim 11 for the manufacture of concrete 
pipes by the method according to claim 1 or 3, characterized in that 
the groove or grooves (14) extend in a straight line in the longitudinal direo 

1 0 tion of the core (4). 

13. An apparatus according to claim 11 for the manufacture of concrete 
pipes by the method according to claim 1 or 3, characterized in that 
the groove or grooves (14) extend in a form of a spiral along the surface of 

1 5 the core (4) from one end of the core toward or to the other end of the core 
(4). 

14. An apparatus for the manufacture of concrete pipes by the method ac- 
cording to claim 1 or 4, characterized in that the rotor (10) is ar- 

20 ranged on the front of the core (4) relative to the direction of travel of the 
core (4), and that the rotor (10) is provided with supply means (14) for the 
further material with a greater density to be supplied to the inner surface of 
the pipe (2) to form the inner layer of greater density in the pipe structure, 
which supply means (14) are placed on the outer and/or lower part of the 

25 rotor (10). 

15. An apparatus according to claim 14 for the manufacture of concrete 
pipes by the method according to claim 1 or 4, characterized in that 
the supply means (14) provided on the outer and/or lower part of the rotor 

30 (10) are configured as nozzles and/or gaps. 
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Statement under Article 19m: 


In order to overcome the citations and thus achieve that the claims in the above 
application show novelty, we have made the following amendments. 

The amendments consist In a new, amended claim 9 together with amended claims 
10, 14 and 15. The remaining claims are unamended. 

The amendments do not go beyond the disclosure in the international application as 
filed. 

The amendments will affect the citation of claim 9, 10, 14 and 15 on p. 5 and p. 6 of 
the description. 

The entire former sheets no. 14 and 15 could be replaced by these sheets no. 14 
and 15. 

We hope that the amendments made are considered to render the invention 
according to the present application novel in relation to the cited documents. 
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